The goal of this study was to validate a French version of the Interpersonal Reactivity Index (IRI), a self-report questionnaire comprised of four subscales assessing affective (empathic concern and personal distress) and cognitive (fantasy and perspective taking) components of empathy. To accomplish this, 322 adults (18 to 89 years) completed the French version of the IRI (F-IRI). A confirmatory factor analysis confirmed the four-factor structure of the original IRI. The F-IRI showed good scale score reliability, test-retest reliability, and convergent validity, tested with the French version of the Empathy Quotient. These findings confirmed the reliability and validity of the F-IRI and suggest that the F-IRI is a useful instrument to measure self-reported empathy. In addition, we observed sex and age differences consistent with findings in the literature. Women reported higher scores in empathic concern and fantasy than men. Older adults reported less personal distress and less fantasy.
Empathy is a key component of social interactions by promoting prosocial behaviours while inhibiting aggressive behaviours toward others (Batson, 1991; Eisenberg, 2000) . Empathy is broadly defined as the capacity to imagine, experience, and understand what the other person is feeling. For example, Decety and Lamm (2006) defined empathy as "the ability to experience and understand what others feel without confusion between oneself and others" (p. 1146). Empathy is typically conceptualised as a twocomponent model integrating both an affective and a cognitive facet (e.g., Davis, 1980; Decety & Jackson, 2004) . Thus, empathy refers to a phenomenon that "requires both the ability to share the emotional experience of the other person (affective component) and an understanding of the other person's experience (cognitive component)" (Decety & Jackson, 2004, p. 73) . There is empirical support for the two-component model of empathy. For example, persons with certain mental disorders show a clear dissociation between the two facets of empathy: In comparison with healthy adults, alcoholic patients showed impaired emotional empathy but preserved cognitive empathy (Maurage et al., 2011) , whereas bipolar disorder patients showed higher emotional empathy and impaired cognitive empathy (Shamay-Tsoory, Harari, Szepsenwol, & Levkovitz, 2009) .
Several self-report questionnaires have been developed to measure dispositional facets of empathy. Although earlier scales assessed either only the cognitive component of empathy, such as the Hogan Empathy Scale (Hogan, 1969) , or only the emotional component of empathy, such as the Emotional Empathic Tendency Scale (EETS; Mehrabian & Epstein, 1972 ) and the Balanced Emotional Empathy Scale (BEES; Mehrabian, 1996) , more recent scales tap into both affective and cognitive aspects of empathy.
Taking into account the two-component model of empathy, the Interpersonal Reactivity Index (IRI; Davis, 1980 )-one of the most commonly used self-report questionnaires to assess empathic tendencies in adults-was designed to assess four 7-item subscales reflecting both affective and cognitive components of empathy: Empathic concern (EC) and personal distress (PD) represent affective aspects of empathy, whereas fantasy (FS) and perspective taking (PT) represent cognitive aspects. The Empathic Concern scale measures respondents' tendency to experience feelings of concern or compassion for others. Personal distress assesses the tendency to experience distress or discomfort in response to others' emotional distress. Fantasy refers to people's propensity to get involved in fictional situations and to identify with fictional characters in books, movies, or play. Finally, perspective taking assesses the ability to adopt another's perspective or point of view. By investigating associations of the IRI subscales with other measures of empathy, as well as associations with empathy-related constructs such as interpersonal functioning, self-esteem, and sensitivity to others, Davis (1983) found empirical support for the four-factor structure of the IRI. The convergent and discriminant validity of the IRI subscales have been supported by examining prosocial behaviours (Sze, Gyurak, Goodkind, & Levenson, 2011) , aggressive behaviours (Mayberry & Espelage, 2007) , alexithymia (Grynberg, Luminet, Corneille, Grèzes, & Berthoz, 2010) , and schizophrenia (Achim, Ouellet, Roy, & Jackson, 2011; ShamayTsoory et al., 2007) .
The IRI has been translated into different languages, including German (Paulus, 2009 ), Dutch (de Corte et al., 2007 , Chinese (Siu & Shek, 2005) , Korean (Kang et al., 2009) , Spanish (Mestre, Frias, & Samper, 2004) , and Swedish (Cliffordson, 2002) . To our knowledge, no French validation of the IRI has been established. Thus, the aim of the present study was to translate the IRI to create the French version of the IRI (F-IRI), to confirm the four-factor structure in a large sample of French-speaking adults, and to validate the F-IRI to already-established French empathy scales, that is, the Empathy Quotient (EQ; Baron-Cohen & Wheelwright, 2004; French version, Berthoz, Wessa, Kedia, Wicker, & Grèzes, 2008) . The EQ provides one score of empathy reflecting both cognitive and affective facets of empathy.
Method Participants
The sample included 322 native French speakers ranging from 18 to 89 years (M ϭ 49.5 years, SD ϭ 21.1, 59% females) recruited in the local area of Geneva, Switzerland.
From the original sample, 211 persons (18 to 87 years; M ϭ 53.4 years, SD ϭ 20.5, 66% females) participated in a follow-up survey assessing test-retest reliability of the IRI. None of them reported a history of neurological or psychiatric disorders and none reported taking any medication. The study was performed in accordance with the ethical standards outlined in the 1964 Declaration of Helsinki. Participants received 40SFR (approximately $44) as compensation for their participation in the study. Following ethical principles, all persons participated voluntarily after giving written informed consent.
Measures
The 28-item IRI (Davis, 1980) was translated into French by two native French speakers who were experts in psychology and fluent in English. It was then backtranslated by a bilingual individual, and modifications were made in order to ensure that the meaning of the original items remained similar to the translated version. The final French version of the IRI (F-IRI) was approved by the two native French speakers.
The original IRI was assessed on a 5-point scale. In order to improve scale sensitivity of the F-IRI, we used a 7-point scale ranging from 1 (does not describe me well) to 7 (describes me very well). For each subscale, mean scores were computed. A high score in one of the subscales reflects perception of higher empathic tendency in this facet of empathy.
The EQ (Baron-Cohen & Wheelwright, 2004; French version, Berthoz et al., 2008 ) is a 60-item questionnaire with 40 empathy items and 20 filler items. Responses were given on a 4-point scale from strongly agree to strongly disagree. The French version of the EQ shows acceptable scale score reliability, concurrent and convergent validity, and good test-retest reliability (Berthoz et al., 2008) .
Procedure
Participants completed the F-IRI and the EQ in the context of a larger project at the laboratory of the University of Geneva. The questionnaires were part of the initial background and personality assessment. For the follow-up study, participants were asked to fill out the questionnaires at home. The F-IRI and the EQ were sent by regular mail to participants after a mean interval of 12 months (ranging from 4 to 30 months).
Data Analysis
We conducted confirmatory factor analyses (CFA) to examine the factor structure of the F-IRI. The goodness of fit was evaluated using the AMOS (version 19) computer program. Several fit indices were computed: the comparative fit index (CFI), the root mean square error of approximation (RMSEA), the standardized root mean residual (SRMR), and 2 /df ratio, where values of less than 3 are considered favourable in large sample analyses (Kline, 1998) . For the CFI, values close to 1 are optimal and values greater than .90 indicate good fit of the model (Hu & Bentler, 1999) . A value between .05 and .08 for the RMSEA would indicate a reasonable fit. Concerning the SRMR, a standardized summary of the average covariance residuals, a relatively good fit of the model is indicated when this indicator is smaller than .08 (Hu & Bentler, 1999) .
Results
Results are organized into four segments investigating (a) the latent factor structure, (b) reliability, (c) validity, and (d) group differences of the F-IRI.
Factor Structure
To assess the factor structure of the F-IRI, we first tested two models. The first model is a one-factor model, in which the 28 items are assumed to be indicators of a single latent factor-empathy. The second model is Davis's (1980) original four-factor model.
In the one-factor model, all items were constrained to load on one single latent factor. This model produced a poor fit to the data, 2 (350) ϭ 1897.21, p Ͻ .01, 2 /df ϭ 5.42, CFI ϭ .33, RMSEA ϭ .120, 90% CI [.11, .13], SRMR ϭ .14.
We then attempted to confirm the four-factor structure established in the original IRI (Davis, 1980) . We specified four inter- The fit of the data in the four-factor model proposed by Davis (1980) was acceptable, but the CFI suggested caution. As a twocomponent model distinguishing cognitive and affective aspects of empathy is proposed in the literature (e.g., Decety & Lamm, 2006) , we ran a two-factor model in which fantasy items and perspectivetaking items were assumed to measure the cognitive empathy factor, and personal distress items and empathic concern items were assumed to measure the affective empathy factor. The fit for this model to the data was worse than the original four-factor structure, 2 (349) ϭ 1734.45, p Ͻ .01, 2 /df ϭ 4.97, CFI ϭ .40, RMSEA ϭ .114, 90% CI [.11, .12], SRMR ϭ .14.
As shown by both Pearson correlation analyses and CFA results, factors were interrelated: FS positively correlated with both EC and PD. PT was negatively correlated with PD and positively correlated with EC. However, contrary to the initial version of the IRI, correlation between PT and FS (the two cognitive subscales) and between EC and PD (the two affective subscales) were not significant (see Table 2 ).
Reliability
To examine the reliability of the four subscales, we computed Cronbach's alpha coefficients as well as test-retest reliabilities for the four subscales. Scale score reliabilities were acceptable to good, ranging from ␣ ϭ .70 to ␣ ϭ .81 for the first assessment (see Table 3 ). Scale score reliabilities of the F-IRI subscales were similar to or greater than internal consistencies of the original version (from .72 to .78; Davis, 1980) . Intraclass correlation coefficients (ICC) were chosen to examine test-retest stability. The test-retest reliabilities of the four subscales were substantial over the approximately 12-month period, ranging from ICC ϭ .71 to ICC ϭ .86 (see Table 3 ). This indicated good stability of the subscales.
Convergent Validity
To test convergent validity, the relationship between the F-IRI subscales and the French version of the EQ (Berthoz et al., 2008) was examined. EQ scores were significantly correlated with the EC, PT, and PD subscales but not with the FS subscale (see Table 2 ).
Gender and Age Differences
To test whether mean level differences observed with the original IRI were also present with the F-IRI, we ran an ANOVA for each subscale, with gender and age group (young ϭ 18 to 49 years; old ϭ 50 to 89 years) as between-subjects factors.
The analyses revealed significant main effects of gender in fantasy, F(1, 318) ϭ 4.53, p ϭ .034, 2 ϭ .01, and empathic concern, F(1, 318) ϭ 19.71, p Ͻ .001, 2 ϭ .06, with women scoring higher than men on both dimensions. There were significant main effects of age for fantasy, F(1, 318) ϭ 52.58, p Ͻ .001, 2 ϭ .14, and personal distress, F(1, 318) ϭ 4.21, p ϭ .041, 2 ϭ .01, with younger adults scoring higher than older adults. The interaction between age and gender reached significance for PD, F(1, 318) ϭ 5.49, p ϭ .02, 2 ϭ .02. All other effects were not significant (p Ͼ .17, 2 Ͻ .01; see Table 4 ).
Discussion
The goal of the present study was to validate a French version of the Interpersonal Reactivity Index, the F-IRI. The F-IRI reaches acceptable psychometrics properties, with acceptable to good scale score reliability, test-retest reliability, good construct validity as highlighted by the correlations between dimensions, and good convergent validity as reflected by correlations with another empathy measure, that is, the EQ (Baron- Cohen & Wheelwright, 2004; Berthoz et al., 2008) .
Our results suggest that the four-factor model proposed by Davis (1983 Davis ( , 1996 gives an acceptable fit to our data. The fit of this four-factor model was better than a one-factor model supporting the multidimensional nature of empathy (Davis, 1983 (Davis, , 1996 . The fit of the four-factor model was also better than an alternative two-factor model distinguishing affective and cognitive aspects of empathy. Taken together, these results support the assumption that the IRI assesses more than two facets of empathy. The fit of Davis's (1980) four-factor model was, however, suboptimal. Other studies attempting to validate the factorial structure of the IRI in other languages also report moderate fit of the four-factor model. This is, for example, the case with the Chilean (Fernández, Dufey, & Kramp, 2011) and the Chinese (Siu & Shek, 2005) adaptations of the IRI. One might think of cultural differences, but such an assumption has to be better explored in further studies. Another explanation might be that changes we have made on the response scale in order to improve its sensitivity, that is, a 7-point scale instead of a 5-point scale, added fuzziness to the perception of boundaries between some items, thus affecting the fit of the four-factor model. More studies are needed to investigate further this issue. The four subscales of the F-IRI exhibited acceptable to good scale score reliability, indicating that items in each scale correlate systematically with each other. The intercorrelations among the F-IRI subscales were also consistent with those reported by Davis (1980) . Indeed, together with the significant-though moderate-correlations between the four subscales, the absence of correlations between perspective taking and fantasy, on the one hand, and empathic concern and personal distress, on the other hand, suggest that the four subscales of the F-IRI do not measure the same construct but rather measure different aspects of the same construct. These results bring further support for the validity of the F-IRI. Regarding convergent validity, consistent with previous studies (Berthoz et al., 2008; Kim & Lee, 2010) , we found moderate to strong correlations between two out of four F-IRI subscales-that is, perspective taking and empathic concern-and the EQ scores. In addition, contrary to findings by Berthoz and colleagues (2008) , but consistent with findings by Kim and Lee (2010) , we found a negative correlation between personal distress and the EQ scores. It has been suggested that distress and empathy are driven by distinct motivational processes (Batson, 1991) . According to Batson (1991) , personal distress evokes egoistic motivation to reduce one's own aversive arousal, whereas empathy evokes altruistic motivation for the ultimate goal of reducing the other person's needs. Those experiencing high personal distress may then be submerged by their own aversive emotions when witnessing another person suffering, preventing them from providing an empathic response to someone in distress. Although this ability seems to be necessary to allow resonance with someone else, a high level of personal distress may prejudice prosocial behaviours. Taken together, these results concur to support the F-IRI's concurrent validity.
Largely consistent with the literature, we observed gender and age differences in our sample. Women, in contrast to men, reported higher scores on fantasy and empathic concern, which is consistent with the recent Chilean validation of the IRI (Fernández et al., 2011) . Contrary to past studies (Davis, 1980; de Corte et al., 2007) , we found no gender differences for perspective taking and personal distress. This might be due to the fact that our sample covers a larger age range than other studies. For example, Schieman and Gundy (2000) found that the gender gap closes at older ages. In our sample, however, results did not display a Gender ϫ Age interaction except for PD. Gender differences observed in our sample indicate that women, in contrast to men, are more inclined to identify with fictitious characters and experience stronger reactions of sympathy for other people undergoing negative experiences. The latter is in line with the prevailing view that females are more prosocial than males (see Moore & Eisenberg, 1984; Radke-Yarrow, Zahn-Waxler, & Chapman, 1983) . This finding is consistent with a growing literature in which females score higher on care-related moral reasoning (Jaffee & Hyde, 2000) , in prosocial behaviour, and on some measures of empathy/sympathy (Eisenberg & Lennon, 1983; Trobst, Collins, & Embree, 1994) . In addition, women report easier identification with fictional protagonists, either female or male, than men did (Oatley, 1999) . This relates to a widely reported finding that more women than men read fiction, particularly fiction that concerns relationships (Oatley, 1999) , and that they generally show stronger artistic and social interests than men (Su, Rounds, & Armstrong, 2009) .
Nevertheless, and consistent with earlier studies, our results showed that women had higher global scores of empathy than men (e.g., Fernández et al., 2011; Preti et al., 2011) . Neuroimaging studies reported neural correlates of gender differences in empathy measures to be observable in both anatomy and neurophysiology of the human mirror-neuron system (e.g., Yang, Decety, Lee, Chen, & Cheng, 2009 ). However, if gender differences have often been reported on self-reported scales, studies measuring empathic accuracy in laboratory paradigms (crying in response to other crying) or physiological correlates of empathy (heart rate/pulse rate, skin conductance) are less convincing (Eisenberg & Lennon, 1983) . Some authors suggest that women perceive themselves as being more empathic than men (Zahn-Waxler, Cole, & Barrett, 1991) . Consequently, one may assume that gender differences in self-reported empathy reflect motivational differences due to gender role expectation rather than women's higher levels of underlying empathy. Another possible explanation could be that women, in contrast to men, are more compliant with others' expectations. Indeed, previous studies showed a link between empathy and social desirability (Berthoz et al., 2008; Eisenberg et al., 1994; Preti et al., 2011) . However, Preti and colleagues (2011) showed that gender differences in social desirability could not entirely explain women's higher selfreported empathy. Future studies would benefit from investigating more closely these issues. We found partial evidence for age differences in two empathy subscales. Older adults reported less fantasy and less personal distress. The age difference was especially large for fantasy, suggesting that older adults are less inclined to identify with fictional characters. This may reflect a more integrated sense of self in later life that would make it less desirable or meaningful to imagine being someone else. For example, older people report significantly less introspection and concern with social approval, which may reflect an integrated sense of identity in later life (Schieman & Gundy, 2000) . Another possible explanation may lie in cohort differences (Grühn, Rebucal, Diehl, Lumley, & Labouvie-Vief, 2008) . Due to historical differences in the educational system and historical differences in media exposure, current older adults may have had less opportunity to read and watch fictional media than do current young adults. They may have a less-developed ability to identify with fictional characters of a story. Results also displayed a small age effect for personal distress, indicating that older adults experience less distress in witnessing others' negative experience than younger adults do. This effect was moderated by gender: Younger women showed higher personal distress than older women, whereas no significant difference was found in men. This suggests that younger women might be especially overwhelmed by others' distress. Future research would benefit from investigating this Age ϫ Gender interaction in personal distress further. This finding might be related to lower autonomic reactivity in older adults (Levenson, Carstensen, Friesen, & Ekman, 1991) . Ageassociated physiological changes may then diminish general affective arousability in old age (Gatz & Zarit, 1999; Labouvie-Vief, 1999) . The observed age differences for fantasy and personal distress might be a consequence of age-related declines in executive functions (e.g., Bailey & Henry, 2008) or might simply reflect a cohort rather than an age effect (Grühn et al., 2008) . Future studies are needed to examine this issue more thoroughly.
There are, however, some limitations to the present study. Indeed, although the F-IRI showed acceptable psychometric properties, the fit was not optimal. Replication with other French samples could confirm and strengthen the structural validity of the French version of the IRI. Moreover, future investigation of the psychometrics properties of the F-IRI should include additional questionnaires in order to test other aspects of the validity of the measure, such as discriminant validity. Finally, future research would benefit from adding other measures than self-reported measures of empathy or social desirability scales to investigate possible bias associated to self-report measures.
Résumé
L'étude avait pour but de valider une version française de l'Interpersonal Reactivity Index (IRI; Index de réactivité interpersonnelle), questionnaire d'autoévaluation de quatre sous-échelles permettant d'évaluer les aspects affectifs (préoccupation empathique et dé-tresse personnelle) et cognitifs (fantasmes et mise en contexte) de l'empathie. À cette fin, 322 adultes (de 18 à 89 ans) ont rempli la version française de l'IRI (IRI-F). Une analyse factorielle a confirmé la structure à quatre facteurs de la version originale. La version française de l'IRI-F présente une bonne fiabilité des résultats et du test-retest et une validité convergente, vérifiée au moyen du quotient d'empathie. Ces résultats confirment la fiabilité et la validité de l'IRI-F et laissent entendre que cet instrument est utile pour mesurer l'empathie autorapportée. De plus, les différences constatées entre les sexes et les tranches d'âges correspondent aux résultats indiqués dans la littérature. Les résultats des femmes sur le plan de la préoccupation empathique et des fantasmes sont supérieurs à ceux des hommes. Les adultes les plus âgés ont indiqué moins de détresse personnelle et moins de fantasmes.
Mots-clés : empathie, Interpersonal Reactivity Index, validation, française, adultes.
